WO 2005/ 007626 PCT1EP20041006630 -1 KAPPA AGONI STS I N PARTI CULAR FOR THE
TREATMVENT AND/ OR PROPHYLAXI'S OF | RRI TABLE BONEL SYNDROVE The invention
relates tQq unds of the formula I 5 10 15 20 HO in otes a
nono- or t}?’@ﬁ@%?womu c or non-aromatic carba- or %b?@g%ﬁ’?ng
system which is unsubstituted or nono- erl -~ pol ysubstltut ed by R, R denotes
H, Hal, NO2, NHR, NRR OR CO R S8R SX®R SR, CF3, OCF3, SCF3, C -C8

al kyl, C3-C, 4 cycloal kyl, R2 denotes H, Hal, NO2, NHR NRR OR CO R SR,

SQZR, SR y y k denot es
SR, Sy SIF e SRSkl e GG V8 om0 B9 denote
denotes H or a C1-C8 al kyl, C3-C ,a cycloal kyl, Cs-Cl0 aryl or Cr7-Cl4

ar al kyl group, which may be mono- or pol ysubstitut ed by R5 and whose

al kyl - C chai nThajnvemtiontreistep tedompoulds oBthdrmidéambtes F, C, Br, or | WO
20051007626 PCTI EP2004/ 006630 -2 mdenotes 0, 1, 2, 3 or 4 and n denotes
o, 1, 2?or 3, 5 and/or one of their physiologically acceptable salts and/or

one of Their gly- c ed degivatives. 10 15 20
(RY), R VN
N
N © s I
10 (R,
HO
in which
15 A denotes a mono- or bicyclic aromatic or non-aromatic carba- or
heterocyclic ring system which is unsubstituted or mono- or
polysubstituted by R’,
Ri denotes H, Hal, NO,, NHR, NRR, OR, CO-R, SOiR, SO;R, SR,
20 CF:-;, OCFa, SCFs, C1'Ca alkyl, 03-014 CYC'OE"(YL
R, denotes H, Hal, NO;, NHR, NRR, OR, CO-R, S0O;3R, SO:R, SR,

CF3, OCF;, SCF3, C4-Cs alkyl, C3-Ci4 cycloalkyl,

25 Ra denotes C+-Cs alkyl,
X denotes CO, CS, SO,
Y denotes a single bond, O, NH, CH-
30
R denotes H or a C4-Cs alkyl, C3-C44 cycloalkyl, Cs-C1q aryl or

C;-C14 aralkyl group, which may be mono- or polysubstituted by
Rs and whose alkyl-C chain may be interrupted by —-O—,

35 Hal denotes F, Cl, Br, or |



25 Compounds having a simlar structural fornula and suitable processes for
their preparation are described in DE-A 198 49 650, DE 40 34 785 and DE 42

15 213. T%&L@%é@% %i m | ar compounds for the treatnent ofpdﬁﬁﬁﬁqf?og@?ory .

i nt esti nal is disclosed in EP 0 752 246. It was an objecC th

i nvention to provide pharnaceutically effective conpounds which can be

enpl oyed and are effective, in particular, in the treatnent and/or pro-

phyl axis of irritable bowel syndrone (IBS or colon irritable) which simlta-
neously aneliorate the pain associated with this di sease and cure the dis-
ease. At the ®ane tindenoieswhd, 2n3afjdect of the invention to provide
pharmaceuti- gakly effective conmpounds which have no effects on nornal
intestinal peri- stalsis, but contribute to the curing of irritable bowel
syndrone. IBS is the comopnest cause of abdom nal pain syndronmes. Preferred

conpounds of ghe forngémotes®, @, Rag® agoni sts, in particular peripherally
acting kappa agonists, and are therefore suitable for the treatnent of

di seases which, as is known, can be influenced by kappa agonists, such as,
for exanple, pntdorions dfthéir pbysidibpcdlly. addeptatiersaltsdsd/ar end ok twisglysui t abl e

as anal gesi CS%°§'§%%?_%}%?E§” found that conpounds of the fornmula I 30 35

WD 2005/ 00762 20041006630 HO in which A, Rl, R2, R3, X, Y, m
and n have the neani ngs indicated above and/or physiologically acceptable

sal ts ther eof c@ﬁiy&fndslnﬁc@%g%gaﬁf%aran forefaldhel &afabl@pfocesses for

phar maczblti call'y "active are 5al’tl cul ar - abl e as kappa

. . | y sultabl
agoni st s¥and K Rreperaficttaie desqribeddn iR 198 49450, %@%? Rendof
irritabl e bowpE £¥n8rorE Theugnot sigiilap eonipotihgs foctel tledtimei of isflaipnpounds

o e ol g kT 3%t i AsBkeA e 75Foad i wis alt bt " 1ave

the invention to provide pharmaceutically effective compounds which can
be employed and are effective, in particular, in the treatment and/or pro-

15 phylaxis of irritable bowel syndrome (IBS or colon irritable) which simulta-
neously ameliorate the pain associated with this disease and cure the dis-
ease,
At the same time, it was an object of the invention to provide pharmaceuti-
cally effective compounds which have no effects on normai intestinal peri-

20 stalsis, but contribute to the curing of irritable bowel syndrome. IBS is the
commonest cause of abdominal pain syndromes.

Preferred compounds of the formula | are kappa agonists, in particular
peripherally acting kappa agonists, and are therefore suitable for the

25 treatment of diseases which, as is known, can be influenced by kappa
agonists, such as, for example, pruritus (U.S. 6,004,964). The compounds
are likewise suitabie as anaigesics. :

It has now been found that compounds of the formula |
30

35



Very particular preference is given to conpounds of the fornmula | and I A 25
in which A denotes phenyl, pyridyl, thienyl or cyclohexyl, each of which is
unsubstlt P&r - or polysubstituted by R, 30 R depqisesidigssgenot es
H or re rence is also given to conpounds of the formula I and 1A in
whi ch 35 A denot es phenyl or napht hyl “W¥D 2005/ 007626 PCTI EP2004/ 006630 - 4
5 10 15 20 25 30 and/or X denotes CO or S02, in particular S02 and/or Y
denotes a single bond or NH. Hal preferably denotes F, C or Br, in
particular C . Besidesg the conpounds of the fornmula I, the invention thus
relates to the use e coppounds of the fornmula | as nedicanents for the
treat nent of (th i ch ?an be |nfluenced by kappa agonists, and in
particular of irri ( Tr¥esént application al so
relates to conmposi- trons yonpounds of the fornula | as
constituent for the treat ‘;hylaxis of irritable bowel
syndrong. Experi nment & conpounds qccordlng to the
invention act on mfce of rats in the "w{gf)ing test” (method cf. Siegnund
et, al., Proc. SCC. . Biol. 95, (1957) 729-731). The anal gesi c action
as such can furthersfrore be denonstrated in the "tai{ flick test” on mce or
rats (nethod cf. R@nour and Snith J. Pharmacol. Exp. Ther. 72, (1941),

T-T9). Tur- FPRENA RY ghﬁs 0%, P e pvRik npihearhoahies Satdtapiesh. .

Phar macol itefature cited therei n).

Particujarly a@@ﬁ%@@ya@ﬂqgjeﬁl yc@ﬁpqpéamsﬂt\séaerewf aasiéor.giyt%wlaiﬁaaerwﬁ—

Ear r agee% 2 wli%bég@%gryaﬁé Ehaﬁﬁa@edtmtau %@ﬂ@%&émo@ﬂdswmdh awplhﬂwmﬂced
etters l&/ suntgnle ag kappa agonPs?s ana active uliérerc]iloen $ iy medi cgmcsant'sq‘ro]t tendency
the treatment of irritable bowel syndrome. In particular, preference is given

to compounds of the formula IA

15 3
(RY, R

t owar ds

N o 1A
(R,
20
HO

in which A, R, R% R, X, Y, m and n have the meanings indicated above.

Very particular preference is given to compounds of the formula | and IA
25 in which

A denotes phenyl, pyridyl, thienyl or cyclohexyl, each of which is

unsubstituted or mono- or polysubstituted by R’

30 R denotes H

R? denotes H or Hal.

Preference is also given to compounds of the formula | and IA in which
35

A denotes phenyl or naphthyl



physi cal dependence here. In addition, corresponding experinents carried out
by comon nethods have shown pronounced anti inflammuatory, diuretic,

ant i convul.si 0- protective actions. The conpounds i) J
affinity Jﬂ’ﬁ%@@ﬁ%@t to the binding behaviour to kappapﬁgggg?%{ogéﬁgQS WO

2005/ 007626 PCTI EP20041006630 -5 5 10 44-1n contrast to other conpounds
having a simlar activity spectrum com pounds of the formula |I are
particularly suitable for use in pharmaceutical conpositions for the
treatnment of irritable bowel syndronme since, besides the anal gesic and
antiinflammatory action, they are suitable for normalis- ing inpairnents in
the intestingingygt or system caused by the disease. In addition, it has
proven particularly advantageous in the case of the conpounds according to
the invention that, owing to their structure, they are apparently unable to

pass through xhe bl oatdrietes Car S8 irppartichier SOf ore have no dependency
potentigl . The conpounds of the formula |, they are, in addition,

di stingui shed by the fact that, owing to their pharnacokinetic properties,
such as, for axdople, a logD value < -1.5 or a very low solubility of |ess
than 0.01 nol/Il, they can only be absorbed to an extrenely | ow proportion
or not at all. They are therefore predestined for |ocal use in the

i ntestine. InYadditi dignates argirgledander NHt hert o been found which would in
any way restrict the use of the advantageous effects for the clained

i ndi catjons. 20 25.30. 35 The c unds of the general formula | and
physi 0I109i cal gl %f@wabgm%not%m?ﬂﬁ em‘p%ﬁu%ﬁgﬁefore be used for the

preparation of pharmaceutical preparations by bringing theminto the
sui t abl e dosage_.f.or Q her .\ t | R i_ni.e j dvant and,
Tt ost red. vresiagh g PARRGRatot e Ry Dang o Ee relle T BT
t her ef ore al suse ef teasonpoundshed thedemulad| ascoedusamerds for thiedreatment o8d by a
content of atg; COUPRY ; r; : i
physi ol ,Pgi cal ?’)%sg%%se%pggl e sgﬂﬂg 'L%]rcgp ﬁ)é; l1;".‘£rdeﬂaé{ ?%él?'s%fn%rartpﬁ a Elhat 61?

irfitable bowel syndrome. The present application also relates to composi-

tions which comprise compounds of the formula | as constituent for the

treatment and/or prophylaxis of irritable bowel syndrome.

Experiments have shown that the compounds according to the invention

20 act on mice or rats in the "writhing test” (method cf. Siegmund et. al., Proc.
SOC. Exp. Biol. 95, (1957), 729-731). The analgesic action as such can
furthermore be demonstrated in the “tail-flick test” on mice or rats {method
cf. &Amour and Smith, J. Pharmacol. Exp. Ther. 72, (1941), 74-79), fur-
thermore in the “hot plate test” (cf. Schmauss and Yaksh, J. Pharmacaol.

25 Exp. Ther. 228, (1984), 1-12 and the literature cited therein). Particularly
strong actions can be observed in rats in the model of carrageenin-
induced hyperaigesia (cf. Bartoszyk and Wiid, Neuroscience Letters 101
(1989) 95). The compounds exhibit no or an only slight tendency towards
physical dependence here.

30
In addition, corresponding experiments carried out by common methods
have shown pronounced antiinflammatory, diuretic, anticonvulsive, neuro-
protective actions. The compounds exhibit high affinity with respect to the

binding behaviour to kappa receptors.
35



bl e bowel syndrone. The conpositions obtained in this way can be enpl oyed as
medi canents in human or veterinary nedicine. Suitable excipient substances
are organic or inorganic substances which are suitable for enteral (for

exanpl e owaghbowrore@et al ) or parenteral adm nistration angcdamessdoeast W th
the novel conpounds, for exanple water, -vegetable oils, benzyl alcohols,
pol yet hyl WD 2005/ 007626 PCT/ EP2004/ 0066§0’ -6 ene glycols, glycerol
triacetate and other fatty acid glycerides, gelatine, soya |lecithin,

car bohydrates, such as |actose or starch, magnesium stear- ate, talc or
cellulose. 5,10 15 20 25.30 3 uitable.for oral adm.nistration are, in
par toutar, tBgobTEs i dull compaiine flebing & sftifler ST DesPeshunh ol
particul ar i meurestofdhe foimuiad cre particulady suitable foapsalirephamaceutyast ri c
J ui ce-resi st gy, Qﬁﬁéﬁ@ﬁarﬂfne GRREHLAE éﬁﬁjitlr‘aﬁlef bWkl Mﬁoﬁ%rsiﬁ%t@ésid s .
adm ni stration are suppositories, sultable Tor parenteral  admnistration

are sol uti onsghegnaligesie apd@ntynflammatay @ction thelydare suitabtenar narmeds-
suspensj ons, iﬁWbﬂﬁ%rﬁé irl (A iﬁf&siinair%t%t%ylswm'dwfs@@% Gkedged in

accordance wt e Invention nmay also be lyophilised the resul tant
| yophi | i sates used, for exanple, for the preparation of injection
pr epar ati ons. in ERlittenTOSaS proven patticalaeld stvanbyediugrinlthe edsendiigs conpri se
adj uvants, such as preservati v§ e.stargl | i ets and/ or, wet h,i n&ragﬁ%ts,
emul sifiers, GPRAINGsFCHIGING Lo é R Qf?'oti'ﬁ Qyiag 40 their SHEre B¥: ances,
dyes and/ or aarerappaseablly anaklke. tolgassdbirowgh thehelpodiyaial lsarrieoapditkereane or
nore furg her | i | , .exanpl e one or nore vitam ns,

1B bt ool iceRley oot

diuretics, an conmpounds of the formula | according to
the invention are generally adm nistered anal ogously to other known

prepar at i ons phd eBmBoenagBRRe forirtd . tAYR ar@bhaddRior, Restidissl bpsheat i ons,

preferably in doses between about 1 and 50 , I n particul ar between 5
Bnd 30 g, peAcHbEkqvingipiheirpBalmRrgRinglc PaPasties.cudh 95 116F aXamBiEhout 0. 02
and 20 ny/ kg,a logD paluei <l 8rort veridwlsclulbititylef, lesé tHard@.Odemolil, thépeawver, the
speci fifg doseorfxlg rbeeﬁ%brbgg 'td bﬂ%%reﬂ?ély'f & pgg;g)&ﬂgﬁ o' hot aY%'il}'They are

therefore predestined for local use in the intestine.

In addition, no effects have hitherto been found which would in any way

restrict the use of the advantageous effects for the ciaimed indications.
20

The compounds of the general formula | and physiologically acceptable

salts thereof can therefore be used for the preparation of pharmaceutical

preparations by bringing them into the suitable dosage form together with

at least one excipient or adjuvant and, if desired, with one or more further
25 active ingredients.

The invention therefore also relates to a pharmaceutical composition,

characterised by a content of at least one compound of the formula |

and/or one of its physiologically acceptable salts for the treatment of irrita-
30 bie bowel syndrome.

The compositions obtained in this way can be employed as medicaments
in human or veterinary medicine. Suitable excipient substances are
organic or inorganic substances which are suitable for enteral (for example
35 oral or rectal) or parenteral administration and do not react with the novel
compounds, for example water, vegetable oils, benzyl alcohols, polyethyl-



wi de variety of factors, for exanple on the efficacy of the specific com
pound enpl oyed, on the age, body weight, general state of health, sex, on

the diet, “p(paotr?g ?{];6#6713 and nmethod of administration, on tperR¥sseaicb&Be " ate,
|

medi canent” C ron and severity of the partlcul ar disease to Ich the
t herapy applies. Oral administration is ®referred. Exanples are given bel ow
which serve to illustrate the invention, but do not Iimt the invention to
t he exanpl es given. WO 2005/ 007626 PCTI EP20041006630 -7 510 15 20 25 30 In
the follow ng exanpl es, "conventional work-up” neans: water is added if

necessary, t [eglyrelsagyseradriacetalesand other, faitb agidl glysentdesaatatinand 10,

dependi ng on ddia |eeish &amoﬁ?dﬁéteé hchieh RICRSHECST sthfth, Madnisumhssteat.r act ed
wi th ethyl acet at of onet hane, the phases are separated, the

organi c phas@ st %Be‘@'j@?esodl um sul fate and evaporated, and the prod- uct
I's purified by chromatography on silica gel and/or by crystal | i sat | on All

obsbrved 1 or SHAe R ey BptSfatich ore, i Pabfed il AARRE SRR e S % 4 6 e
(Order No. 1.shld$Gyoaed,)juicesor eopk OfpdrtidulaEinterast are fitineoatedtabletsof TFA

(1 near): & ol petys et Ehasiic IREE-BR 6B Eqdisibe tiediyls SpBlgy ! ont

Abbr evi at i onsSuilable fer nestal adsainistration ise sHEROSIRIAS, Sitali/ fonpRENIBE! wei ght
RT: Retenti O%dm%tﬁ:éﬁﬁ‘%l% Solutishs; Nrkferat! ygﬂ '%rrﬁq’ﬁe%ﬁg ﬂutﬁ)’?‘:soflg'lﬁér-

3|mrr2'?h a?%l ﬁ&ﬁg?é) %ﬁr@jﬁ'%?@'@pg‘?§ucm ni c anhydr ide 35 in 200 ni
of pyridine is stirred at roomtenperature (RT) for one day, giv-
The active ingredients claimed in accordance with the invention may also
be lyophilised and the resultant lyophilisates used, for example, for the
preparation of injection preparations.

15 The compositions indicated may be sterilised and/or comprise adjuvants,
such as preservatives, stabilisers and/or wetting agents, emulsifiers, salts
for modifying the osmotic pressure, buffer substances, dyes and/or aroma
substances. If desired, they may also comprise one or more further active
ingredients, for example one or more vitamins, diuretics, antiphlogistics.

20
The compounds of the formula | according to the invention are generally
administered analogously to other known preparations which are commer-
cially available for the claimed indications, preferably in doses between
about 1 mg and 50 mg, in particular between 5 and 30 mg, per dosage

25 unit. The daily dose is preferably between about 0.02 and 20 mg/kg, in
particular 0.2 and 0.4 mg/kg, of body weight.

However, the specific dose for each individual patient depends on a very
wide variety of factors, for example on the efficacy of the specific com-

30 pound employed, on the age, body weight, general state of health, sex, on
the diet, on the time and method of administration, on the excretion rate,
medicament combination and severity of the particular disease to which
the therapy applies. Oral administration is preferred.

35 Examples are given below which serve to illustrate the invention, but do
not limit the invention to the examples given.



i ng, after conventional work-up, the correspondi ng nonoam de. WD 2005/ 007626

PCT1EP20041006630 -8 5 Exanple 2: Pd 1 Pol 2 10 3.49 g of

1-(mesityl enesul fonyl)-3-nitro-1 H12,4-triazole (MSNT) and 4 m  of

N-net hyl i Ry¢l3gBle67636 € added with stirring to a mxture oi,Ci’-mﬁﬂm{gmgﬁ;,bhe

nonoam de from Exanple 1 and 4.43 g of the conpound 1 in 120 m of

met hyl ene chloride. The mixture is stirréd for 2 hours. Conventional work-

up gives the ester 2 of the conmpound 1. 15 Exanple 3: NH 20 PO1--\ N HO 3

25 30 9.8 g of the ester 2 fromExanple 2 are stirred for 30 mnutes in 30

m of piperidine and 70 m of di nethylformam de (DVF). Conventional work-up

gives the conmpound 3. Exanple 4: I NHCN H 35 3 4 WO 2005/007626

PCTI EP2004/ 006686 folidvig®xanpled, “2enventioria eldrioupd nesgrisaeatecisadakdid. 8 g of

STy e s ¥8hzy, e brhs wcfusted FhEBBEIY, 18/ AILEELERRSAH LRS! ot €9
depending on the constitution of the end product, the mixture is extracted

5 with ethyl acetate or dichloromethane, the phases are separated, the
organic phase is dried over sodium sulfate and evaporated, and the prod-
uct is purified by chromatography on silica gel and/or by crystallisation.

All temperatures below are indicated in °C.

10
The foliowing parameters were observed for analysis by HPLC MS:
Column: Chromolith SpeedROD, 50 x 4.6 mm?
(Order No. 1.51450.0001) from Merck
15
Method: Eluent A: water + 0.1% of TFA (triflucroacetic acid)
Eluent B: acetonitriie + 0.08% of TFA
Gradient (linear). t = 0 min, A/B=80:20,t=3tot=3.5min: AB=0:100
20
Abbreviations:
M+ H: Molar peak of the mass spectrum
MW: Molecular weight
25 RT: Retention time
Exampie 1.
O
o]
Pot/\NHQ E— Polf\ﬁ/“\/\(
30 OH

A mixture of 25.0 g of aminomethylated polystyrene resin (0.78 mmol/g),
20 mg of dimethylaminopyridine (DMAP) and 5.85 g of succinic anhydride

35 in 200 ml of pyridine is stirred at room temperature (RT) for one day, giv-
ing, after conventional work-up, the corresponding monoamide.



di i1sopropyletylamne are added to a m xture of 7.644 mmol of the com pound
3in 130 mM of DWMF. The reaction mxture is stirred at RT for 5 hours.

Convent i 0%53@;05?&& gives the am de 4. Exanple 5: 10 151)%96‘%5%05@]%63%1\‘ N H

4 N H5 n(l1l) chloride are added to a m xture t he
conpound 4 in 130 ml of DWF, and the nmifture is stirred at 50C for 6 hours.
Conven- tional work-up gives the conmpound 5. Exanple 6: Pd _r H Lam R+1~
5 C + Pal HO.24 g of 4-chloropheyl isocyanate is added to a suspension of
0.2 g of the compound 5 in 2 mM of nethylene chloride, and the m xture is
stirred at RT for 18 hours. Conventional work-up gives the conpound 6. 30
35 WO 200510&%%%@%§§§JEP20041006630 -10 Example 7: 510 6 7 0.8 m of 4N
pot assi um hy olution is added to a solution of 200 WE?>0f t he

conpound 6 in 4 m of dioxane and Z il of methanol ,ralnd t he é(
o Ej\,rﬂ o P oﬁ@

5 . M- o Y 1 -
P \/TH +  owm ° Fol—

i 0
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1 2

10 3.49 g of 1-(mesitylenesulfonyl)-3-nitro-1H-1,2,4-triazole (MSNT) and 4 ml
of N-methylimidazole are added with stirring to a mixture of 7.91 g of the
monoamide from Example 1 and 4.43 g of the compound 1 in 120 m! of
methylene chloride. The mixture is stirred for 2 hours. Conventional work-
up gives the ester 2 of the compound 1.

15

Example 3:

N/
20 Po— Q
N

25

(L8

9.8 g of the ester 2 from Example 2 are stirred for 30 minutes in 30 mi of

piperidine and 70 ml of dimethylformamide (DMF). Conventional work-up
gives the compound 3.

Example 4:

30 o, ©
{ i N
NH N
i a
-~ N*D N/ o
Pol—, o Pal—, O
N Q + . N g:‘ <l
H 4 o H d

e o7 "OH o

35 3 4



ture is stirred at RT for 5 hours. Conventional work-up gives the conpound
7. 15 20 Exanple 8. 8 1 09 0.291 m of 4-nmethyl benzoyl chloride and a

spat ul a t%?@rs%%are added to 0.15 g of the conpoundPgT{v(Erthm%égﬁ

met hyl ene and I m of pyri- dine. Conventional work-up gives the
compound 9. 25 30 35 Exanple 9: u ~ " .=®¥I™ Pay NNt .~ ~ ~-" N4 H9 10
A m xture of 150 ng of the conpound 9, 3.5 m of dioxane, 1.8 nm of

met hanol and 0.7 m of 4N potassi um hydroxide solution is stirred at room

tenperature for 5 hours. Conventional work-u i ves_the conpound 10. WO
2005/ 007626 -9 9 of Zxitrgrbechiarophenytacelie @@rﬁé%z@@ﬁ?dédﬁ%@@?frﬁoh3 ng of

2, 4, 5-trii sophapy e azeaesrefgirbniinh Pétfé*ho@@ﬁor%té@fimfr@) bh@ 1afo gVAP are
added to 0. Z%i%o%!['oéngtyfa%%guar}g ald}:ieldr}ola nn11ixt8;e gfe% .@Allfmnreno? g*‘ 81_9 com-
pound 3 in 130 ml of DMF. The reaction mixture is stirred at RT for 5
5 hours. Conventional work-up gives the amide 4.

Example 5:

O\‘ ,'O I M‘iz
S W@
Pol#\N ‘i\ngf b F‘olﬂN o g:‘
H —_—
o}
4

It

15 24.8 g of tin(lt) chioride are added 1o a mixture of 9.4 g of the compound 4
in 130 m! of DMF, and the mixture is stirred at 50°C for 6 hours. Conven-
tional work-up gives the compound 5.

Example 6.
20 o Td
N e J:LJ:,
SRR .o LD
o N i Pol
Pl ﬁﬂ_ﬂ\w,cs—‘ o + ((NQCI “\H—{f\ OIJ .
te) ¢ Or

25 5

I»

0.24 g of 4-chloropheyl isocyanate is added to a suspension of 0.2 g of the
compound 5 in 2 mi of methylene chloride, and the mixture is stirred at RT
for 18 hours. Conventional work-up gives the compound 6.

30

35



ride and 1 m of pyridine. The mxture is stirred for 3 hours. Conventi onal
wor k-up gives the conmpound 12. 20 Exanple 12 25 12 30 HO 13 A m xture of 200

mg of theﬁ(gg%g d2, 4 m of dioxane, 2 n of metha- nngﬁ@ngmﬁﬁﬁ% of 4N
roxi

pot assi um e solutlon is stirred at roomtem perature for hour s.
Conventional work-up gives the conpound1£§t 35 WD 2005/ 007626

PCTI EP20041006630 -12 The fol |l ow ng conpounds according to the invention
are obtainable by wusing the corresponding precursors: 5 10 15 20 25 30 35
Ref. No.RT minM+ H 387714H Pia, 1.40588 Li ok Y 0 O C3 387721F~Cl.72570 a

| rv 5~ C, Example7: o
el :
(=]
QA L A

~ QUL
Y N
N/: © :
Pol—— £ Q & o ©
H\,),O &
HO
o]

I~d

10 0.8 ml of 4N potassium hydroxide solution is added to a solution of 200 mg
of the compound 6 in 4 mi of dioxane and 2 ml of methanol, and the mix-
ture is stirred at RT for 5 hours. Conventional work-up gives the compound
7.

15 Examgle 8:

Oy Dby
e g e T

0.281 mi of 4-methylbenzoy! chloride and a spatula tip of DMAP are added
to 0.15 g of the compound 8 in 1 mi of methylene chioride and 1 mi of pyri-
dine. Conventional work-up gives the compound 9.

2 Exampie S:
» L
PSR 8 oW PN T~
T g’
30 e

A mixture of 150 mg of the compound 9, 3.5 mi of dioxane, 1.8 ml of
methanol and 0.7 ml of 4N potassium hydroxide solution is stirred at room
35 temperature for 5 hours. Conventional work-up gives the compound 10.
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473 mgq of 2,4 6-triisopropylbenzenesulfonyl chloride and a spatula tip of
DMAP are added to 0.20 g of the compound 11 in 1 ml of methylene chlo-
ride and 1 ml of pyridine. The mixture is stirred for 3 hours. Conventional
work-up gives the compound 12,

Example 12:

A mixture of 200 mg of the compound 12, 4 mi of dioxane, 2 ml of metha-
nol and 0.8 mi of 4N potassium hydroxide solution is stirred at room tem-
perature for 5 hours. Conventional work-up gives the compound 13.
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The following compounds according to the invention are obtainable by
using the corresponding precursors:
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efficacy '8¥ 08}6@1?%% ances according to the invention in the treatnent of

irritabl e bowel syndrone can be invest i‘d@t'ed by the nethod described in
European J. of Pharmacol ogy 271 (1994) 245-251. The foll ow ng exanpl es
rel ate to pharmaceutical conpositions: 5 10 15 20 25

The pharmaceutical efficacy of the substances according to the invention
in the treatment of irritable bowel syndrome can be investigated by the
method described in European J. of Pharmacology 271 (1994) 245-251.
The following examples relate to pharmaceutical compositions:

Example A: Injection vials

A solution of 100 g of an active ingredient of the formula | and 5 g of diso-

dium hydrogenphosphate in 3 | of bidistilled water are adjusted to pH 6.5

using 2 N hydrochloric acid, sterile-filtered, transferred into injection vials,
10 lyophilised under sterile conditions and sealed under sterile conditions.

Each injection vial contains 5 mg of active ingredient.

Example B: Suppositories

A mixture of 20 g of an active ingredient of the formula | with 100 g of soya
15 lecithin and 1400 g of cocoa butter is meited, poured into moulds and

allowed to cool. Each suppository contains 20 mg of active ingredient.

Example C: Solution
A solution is prepared from 1 g of an active ingredient of the formula |,

20 9.38 g of NaH,PQ,, 2H,0, 28.48 g of Na,HPO,, 12H,0, and 0.1 g of benz-
alkonium chloride in 940 mi of bidistilied water. The pH is adjusted to 6.8,
and the solution is made up to 1 | and sterilised by irradiation.

Example D: Ointment
25 500 mg of an active ingredient of the formula | are mixed with 99.5 g of
Vaseline under aseptic conditions.

Example E: Tablets
A mixture of 1 kg of active ingredient of the formula |, 4 kg of lactose,

30 1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is
pressed in a conventional manner to give tablets in such a way that each
tablet contains 10 mg of active ingredient.

35



30 Exanple A Injection vials A solution of 100 g of an active ingredient of
the formula | and 5 g of diso- dium hydrogenphosphate in 3 I of bidistilled
water are adjusted to pH 6.5 wusing 2 N hydrochloric acid, sterile-filtered,
transf e”ﬁ%%ﬁsﬂoﬂ?& ection vials, [Iyophilised under sterci@moiokésans and
seal ed under sterile conditions. Each ipjection vial contains 5 ng of
active ingredient. Exanple B: Suppositoﬁ 5 Amxture of 20 g of an active
ingredient of the formula | with 100 g of soya lecithin and 1400 g of cocoa
butter is nelted, poured into noulds and allowed to cool. Each suppository
contai ns 20 of acﬁ:i e ingredient. Exanple C. Solution A solution is
prepared frorFXamply ébrﬂgﬁ $¥e ingredient of the formula |, 9.38 g of

NaH2PO4, 2H2 Q’a@&t%e%r@&sé@_&HB@?ou‘sMxﬁﬂéleoE hrdl sifbseguentlplelsaidum
chloride in 940 m _of .bidistille .t¥5|/ater. .Theng s ad+uif§e%[to 6,8, and the
solution is ﬁa@ec?rb"%"’ﬂﬂ mangelvin 3 FARNG O YGOSR PYIFIP SEIShJRIS b

O ntment 500 trmgadantinandtdyee i ngredient of the fornula | are mxed with 99.5
g of \aseline under aseptic conditions. Exanple E: Tablets A mixture of 1
kg of active ingredient of the fornmula 1, 4 kg of lactose, 1.2 kg of potato
starch, 0,2 kg of talc and 0.1 kg of magnesium stearate is pressed in a
conventional manner to give tablets in such a way that each tablet contains
10 ng of active ingredient. 35 WD 2005/ 007626 PCTI EP2004/ 006630 -20 Exanpl e
F. ~ragees Tablets are pressed anal ogously to Exanple E and subsequently
coated in a conventional manner with a coating of sucrose, potato starch,
talc, 4dgagacanth and dye. 5 10 15 20 25 30 35 WO 2005/ 007626

PCT/ EP2004/ 006630
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-21 Patent Cains 1. Conmpounds fornmula | 51 10 HO in which 15 20 A denotes
a mono- or bicyclic aromatic or non-aromatic carba- or heterocyclic ring

syst em whi_ch |s unsubstituted or nono- or pol ysubstltut denot es
H Hal, NOBO2 LS NBR, OR, COR SO03R, SQ@R SR o%%ﬁ%égffé“"ﬁéﬂ

al kyl, C3-Cl14 cycIoaI kyl, R2 denotes H,-Z%ht, NO2, NHR NRR, OR, CO R SCBR
SD2R, SR, CF3, OCF3, SCF3, Cl1-C8 al kyl, C3- Cl4 cycl oal kyl, 25 30 35 R3
denotes Cl-Cs al kyl, X denotes CO CS, S02, Y denotes a single bond, 0, NH,
CH2 R denotes H or a C1-C8 al kyl, C3-Cl4 cycloal kyl, Cs-Clo aryl or Cr7-Cl4
aral kyl group, which may be nono- oPateny€laims tuted by R5 and whose

al kyl -C chain may be interrupted by -0-, Hal denotes F, d, Br, or I m
denotes 0, 1, 2, 3 or 4 WD 20051007626 PCTI EP2004/ 006630 - 22 5 and n
denotes D, 1,12 Gpmpouada femauwladceutical Iy usabl e derivatives, solvates and
stereoi sonmers thereof, exclusively m xtures thereof in all ratios. 2.
Corrpoungs of the forrrula |A 10 (R)m 15 20

(R R
™ N —X—Y—A
10 (R,

HO
in which

A denotes a mono- or bicyclic aromatic or non-aromatic carba- or

16
heterocyclic ring system which is unsubstituted or mono- or
polysubstituted by R’
R, denotes H, Hal, NO2, NHR, NRR, OR, CO-R, SO;R, SO:R, SR,
20 CF:;, OCF3, SCF:;,‘ C1"Cs alky!, C3-014 CYCIOGIKYI,
R;  denotes H, Hal, NO,, NHR, NRR, OR, CO-R, SO;R, SO:R, SR,
CF3;, OCF;, SCF3, Ci-Cs alkyl, Cs-C14 cycloalkyl,
25 Rs  denotes Cy-Cs alkyl,
X denotes CO, CS, SO,,
Y denotes a single bond, O, NH, CH,
30
R denotes H or a C,-C; alkyl, C3-C14 cycloalkyl, Ce-Cio aryl or
C7-C14 aralkyl group, which may be mono- or polysubstituted by
Rs and whose alky!-C chain may be interrupted by -O-,
a5 Hal denotes F, Cl, Br, or |

m denotes 0, 1,2, 3or4



25 30 35 -X-Y-AN~"- 21A (R) nHO inwhich R, R2, R3, X, Y, AA mand n
have the neaning indicated in Caim1, and pharnacol ogi cal usable
derivatives,_salts, solvates and stereoisoners thereof d m xt s _t hereof
in all ralbR0S8076%, nound of the formula | and | A, acco?ﬁ?@gb@d}d&eﬁéﬁ'ml or
2 in which A denotes phenyl, pyridyl, t&2enyl or cycl ohexyl, each of which
IS unsubstituted or nono- or polysubstituted by R, R denotes H R2 denotes
H or Hal. 4. Medicanment of the forrmula | according to one or nore of Cains
1, 2 or 3 in which A denotes phenyl or naphthyl and/or X denotes CO or SO2

and
] denotes 0, 1, 2 or 3,
5 and pharmaceutically usable derivatives, solvates and stereoisomers

thereof, exclusively mixtures thereof in all ratios.

2. Compounds of the formuia 1A

10 (RY),, R
N —X—Y—A

N " 1A
(R%,
15 HO
in which R’, R%, R®, X, Y, A, m and n have the meaning indicated in
Claim 1, and pharmacological usable derivatives, salts, solvates and
sterecisomers thereof and mixtures thereof in all ratios.

20
3. Compound of the formula | and A, according to Claim 1 or 2 in which
A denotes phenyl, pyridyl, thieny! or cyclchexyl, each of which is
unsubstituted or mono- or polysubstituted by R’,
25 .
R denotes H
R? denotes H or Hal.
30 4. Medicament of the formula | according to cne or more of Claims 1, 2 or
3 in which
A denotes phenyl or naphthyl
35 and/or

X denotes CO or SO,



